1. A method of rbrming finely sized carbide phase particles formed in situ 
in a molten metal or molten metal alloy, comprising: 

(a) providing a moltqn composition consisting essentially of molten 
aluminum alloy and molten m\tal selected form the group consisting of Zi\ 
V and combinations thereof; 

(b) providing a chloride sak containing fine carbon particles; and 

(c) reacting said ch^ride samcontaining fine carbon particles in said 
molten aluminum metal Mquid with said molten metal to form a uniform 
distribution of finely siiq^^bide particles formed and dispersed in-situ in 
an aluminum alloy ma 

2. The method as set forth in claim 1 therein said step of reacting said 
chloride salt containing carbon particles in said molten\ahiininum comprises vigorously 
stirring said molten composition and said chloride salt coaitaining carbon particles to form 
a mixture of said molten metal in contact with a portion ottaaid carbon particles at an 
elevated temperature for sufficient residence time to form a Wform distribution of finely 
sized (ceramic phase) metal carbide particles formed and dispensed in-situ in a metal 
matrix. 
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3. The method as\set forth in claim 2 wherein said finely sized metal 
carbide particles comprise titanium carbide particles having an average particle diameter 
of less than about 0.3 microns fornised in situ in metal. 



4. The method as set forth in claim 2 wherein said finely sized metal 
carbide particles are selected form the g\oup consisting of ZrC, VC and combinations 
thereof 

as set forth in cWm 2 further comprising: 
and selecting saia salt to have a liquidus temperature 
thdt of said molten aluminum metal liquid. 

6. THe method as set forth in claim 5 wherein said step of controlling and 
selecting said salt further comprises selecting said sal^for the purpose of wetting said 
carbon particles. 




7. The method as set forth in claim 6 wherein said residence time is less 



than one hour. 
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8. The method as set forth in claim 6 wherein said salt comprises chloride 
salts of alkali and alkaline eartli metals. 

9. The method as sat forth in claim 8 wherein said salt comprises a eutectic 
melt of NaCl-KCl with minor amounts of MgCl 2 and CaCl^ 

10. The method as set fo\th in claim 9 wherein said salt has a melting point 
below about 600°C. 



11. Th 



KC1 weight/weight r; 
and CaCl comprise 



about 600-700°C 




set forth irkclaim 10 wherein said salt has a NaCl and 



e range of aoput 0.8-1.2, and the additives of MgCl 



% by weighnpf the salt mixture. 



12. Tie method as set forth in claim M wherein said salt has a eutectic of 



13. The method as set forth in claim 1 1 whe\ein said salt contains about 



48% NaCl, 48% KC1, 2.2% MgCl , and 1 .8% CaCl by weight. 
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14. A method ofVorming finely sized carbide phase particles formed in situ 
in a molten aluminum metal or alWinum metal alloy comprising: 

(a) providing a molted composition consisting essentially of molten 
aluminum alloy and molten m\tal selected form the group consisting of Zr, 
V and combinations thereof; 

(b) providing a chloride salt containing carbon particles, wherein 
said salt compftse\NaCl and KC1 k a weight/weight ratio within the range 
of about 0.8-1.2 andW MgCl 2 and aaCl 2 in amounts comprising up to 



about 5-10% 
(c 

molten a] 
chloride 



ft 



0% by 



weigM of the salt mixture; and 
reacfting sara chloride salt c&ntaining carbon particles in said 
ummfrim alloypy vigorously stirring said aluminum alloy and said 



altj/erifaining otarbon particles ft) form a mixture of said molten 



metal liquid In contact with a portion of said carbon particles at an elevated 
temperature above the liquf^us of the aluminum alloy to form a 
unagglom^rfated distribution of finely sized ceramic phase particles having 
an average particle diameter of less than about t>.3 microns formed and 
dispersed in-situ in an aluminum metal matrix. 



15. The method as set forth in claim 14 wheipn said finely sized metal 
carbide particles are selected form the group consisting of ZvC, VC and combinations 



thereof. 
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16. A method of¥orming finely sized carbide phase particles formed in situ 
in a molten aluminum metal or aluminum metal alloy comprising: 

(a) providing a mollbn composition comprising a matrix liquid of 
aluminum or aluminum allow metal and at least one. carbide-forming 
element selected from the groftp consisting of Ti, Sc, Hf, Nb> Zr, Mo, and 



V; 

(b) provi 
comprises NaCyand KC1 
and ofMgCl 2 fad C*C1. 



the salt mixta e; an< 



containing ca: 



loride salt containing carbon particles, wherein said salt 
a weimt/weight ratio within the range of about 0.8-1.2 
amounts comprising up to about 5-10% by weight of 



J 



cting/said chloride salt containing carbon particles in said molten 



(c) ren 



aluminum alloy by vigorously stirring sam aluminum alloy and said chloride salt 



*boA particles to fokn a mixti^e of said molten metal liquid in contact 
with a portion or said carbon particles at an Mevated temperature above the 
liquidus of the aluminum alloy to form a unag&lomerated distribution of finely 
sized ceramic phase particles having an averagAparticle diameter of less than 
about 0.3 microns formed and dispersed in-situ iman aluminum metal matrix. 



17. The method as set forth in claim 16 wherqin said finely sized metal 
carbide particles are selected form the group consisting of ZrOL VC and combinations 



thereof. 
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18. A ceramic dispersoid in mjetal product, comprising: 

n 

(a) a matrix metal and / ' 

(b) a uniform distributior/of formed and disperse<^i*» a site in said metal 



matrix. 
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19. The ceramic dispersoid in metal product of claim 1 8 wherein said 
finely sized ceramic particles are formed by the process of: 

(a) providing a molten composition yconiprisir^a matrix liquid of 
aluminum or aluminum alloy metal and a/least one carbide-forming 
element selected from the group consisting of Ti, Sc, Hf, Nb, Zr, Mo, and 
V; / 

(b) providing a chloride salt containing carbon particles, wherein said salt 
comprises NaCl and KG in a weight/weight ratio within the range of about 0.8-1.2 
and of MgCl 2 and CaCl 2 in amounts comprising up to about 5-10% by weight of 

the salt mixture; and / 

(c) reacting said chloride salt containing carbon particles in said molten 
aluminum alloy by vigorously stirring said aluminum alloy and said chloride salt 
containing carbon particle*, to form a mixture of said molten metal liquid in contact 
with a portion of said carbon particles at an elevated temperature above the 
liquidus of the aluminum alloy to form a unagglomerated distribution of finely 
sized ceramic phase particles having an average particle diameter of less than 
about 0.3 microns formed and dispersed in-situ in an aluminum metal matrix. 
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20. The ceramic dispersoid in metal product of claim 18 wherein^aid 
finely sized metal carbide particles are selected form the group consisting of ZrC, VC and 
combinations thereof 

21. The ceramic dispersoid in metal product of claim 18 wherein said 
matrix metal is aluminum or an aluminum alloy. 
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